AUSTRALASIAN MOLE-CRICKETS or rug FAMILY 
GRYLLOTALPIDAE (ORTHOPTERA) 


By NORMAN B, TINDAILE, Sourn AusrnAr AN. Mustem., 
Text. figs. 1-16. 


Tie Anstralasian members of this family have been greatly neglected by recent 
workers on Orthoptera, The species have not been reviewed previously. and 
much of the literature dealing with thim is scattered in early. Enropean works, 
inaceessible to Australian workers. T am, therefore, mneh indebted to Messrs. 
L. Chopard (Paris) and B. Uvarov (British Musenm), Professor Dr. A. Reichen- 
sperger (Ereibiurg), and Dr. C. Willemse (Holland). for their courtesy in 
supplying manuscript copies of papers, sketelies, ex-Australian material, ete., 
and for their. notes and comments on types preserved iu. European nuseuns, 
For loans of material | tender thanks to Messrs. W. B. Gurney, H. Tacker, P, G. 
Holdaway, R. Mungomery, A. Musgrave, and A. J. Nieholson, and to Dr. BR. J. 
Tillvard, of New Zealand. 

All the known Australasian and one Patagonian species are dealt with, 
and some observations are made on the life-histories and habits of species of 
Gryllotalpa and Cylindracheta, 

The types of all but two of the speeies described as new are in the Sonth 
Australian Museum, Except where the notation indieates otherwise, the measnre- 
ments even are to be read as correct to the nearest tenth of a millimetre. 


Family GRYLLOTALPIDAE. 


The distinguishing features of the family may be briefly summarized as 
follows: Crickets (mole-eriekets, courtilliére) of subterranean aud aquatic habits, 
with anterior legs adapted for burrowing. Feinales with ovipositor obsolete. 

The members of the family are. in addition, usually characterized by having 
a large oval prothorax and powerful forelegs armed with processes, conveniently 
known as ‘‘daetyls.’* The family is divided into several subfamilies, three of 
which, being Australasian, are considered here. Although the family is small, 
the splitting np into such subfamilies is justified because of the great specializa- 
tion of Form and habit which exists. 

AML the members are water-loving, frequenting light soils and sandy ground 
wherever there is ready aecess to moisture, Sandy banks (of ereeks, waterholes, 
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Ingoous, ete.) and sandhills are their chiet habitats in Australia, Speaking 
venerally, dhe species found in light soils are clothed i a velvet-like down, 
whereas those frequenting sand have the clothing sparse or absent, 


DisrixeiguixG CnaRACTERS Of TIE SUBVAMILIER Or GRYLLOTALUTDAK, 


A. Body stam. Antennae composed of many short segments. 
Compound eyes developed; ocelli two (if present). An- 
terior tibiae with frma two to four daetylar processes. 
Tarsi three-seemented with paired claws. Aual cerci long 
and filiform. Elytra. when present, modifed for stridila- 
fion in both sexes... y hs oe J.) Oryllalal pine 
3. Rody elongate, evlindrieal, apterons. Antennae seven- to 
eieht-seymented; eyes simple; ocelli absent. Anterior 
tibiae armed with five dactylay processes, tarsi one- or 
two-newmented, claws modified or absent; cerei abbrevi- 
ated $. T. pee sA * 
C. Size very small, body slender. Head with antennae short, 
filiform | (eom posed. of ien segments in Australasian 
species); eyes eoipound: ocelli three. Anterior legs 
modified Tor hnrrowing: posterior legs greatly adapted 
for jumping; apex of abdomen firuished with four 
appendages Fie * e m 0 Tridaetylinae 


Culiidrachetinac 


Dr. Tillyard (4), in his recently published text-book, has based a diagnosis 
of the family on his observations of the New Zealand mole-cricket, a specialized 
orm dm which the anditory and stridnlatory organs are undeveloped; hes 
remarks must therefore be qualified. In most of the species of Gryllotalpa the 
males produce lond stridnlating sods by means of structures developed on 
the elytra. Sometimes the mnsic is so loud that of oue species Roepke (5) has 
saul. G. hirsuta gehört nimlieli zu den lantesten zirpenden hisekten anf Java.’’ 
The tympani of the ears are situated in the anterior tibiae, and are almost con- 
eenled by an overlapping process of the derm, so that only a slit is visible, The 
traelieae within are very large. A narrow trachea passes up through the femora, 
aud is open to the air hy an elongate slit, closed by a lait-mareined flap, siti 
nied just behind the postero-lateral nargin of the pronotinn. 

li is generally assumed that ouly male mole-erickets ave capable of pro- 
ducing sounds; buf an exanination of any of the females of ihe Anstraliay 
species of Gryflotalpa will reveal an apparatus on the under surface of the 
elytra with which this sex also is capable of making itself heard, An examina- 
tion of females of the European species, G. gryllolal pu. shows that a moderate 
strigil is similarly developed on the elytra (fig. 4 A). I have observed, on two 
occasions, females of G. aya kept in captivity in a elass-covered vivarinm, 


(1) Villard, R. Fa, Insects of Austratin and New Zenlond, 19260, p. 87. 
(2) Roepko, W., Treubin, i, ei, p. #2. 
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vibrating their elytra and emitting dull. pulsating sounds clearly andible six 
Feet away, and answering the calls of à male confined in another chamber. Iu 
stridulating, the elvira, ip beth sexes, are simnltanconsly moved laterally in 
opposite directions, Starting from the position of rest, they are opened until 
their. posterior margins barely overlap, and are then returned rapidly to their 
former positions. 

Sond producing and auditory organs have not been notieed previously in 
Cylindrachela, Wut nevertheless are well developed. Some members of the 
Tridactvlinae are apparently aunte, but in others well-marked stridulating files 
ave present on the elytra, together with what appears fo be a dorsal amplifying 
ov auditory tympanum on the first abdominal segment, These organs also have 
apparently not been deseribed hitherto. 

Several species of the family are of eeonomie importance because of their 
depredations amongst root crops, and because their burrowings help 10 destroy 
the banks of water channels and dykes. Various methods of artificial control 
have been suggested, but their discussion is ontside the provinee of this paper. 
The known natural enemies of mole-erickets are not atimerons, and have been 
little used for control work. For the destruction of one species CScuplerisens 
mainus Sendder) the Surinam toad (Bufo agua) was recently imported to Porto 
Rico from Barbados. 

Many mole-erickets are attacked by mites (Neolhromhinm), of which several 
hundreds may be present on the one individual. A nematode worm (Oryuris 
korsakovii Sere.) has been found pavasitizine mole-eriekets in Asia, and an 
inideseribed species has been found in Australia. 


Key ro Tk GENERA OF GRYLLOTALPINAK. 
A. Anterior tibiae with two movable and iwo fixed 
daciylar processes .. v: e F irylloial pu 
B. Anterior tibiae with two movable and ope fixed process... Triamescaptar 
C. Auterior. tibiae: with two movable daetyvlar processes 
only M idi v^ T Se .. Senpleviscus 


The firsi-named genis is ahnost universally distributed; Scapleriscus was 
formerly believed to be confined to the Americas, but one species, S. leptodactylus 
Chopard has just been deseribed from Bengal, Triamescaplor is peenliar. to 
New Zealand. 


Subfamily Gryllotalpinae. 
IRYLLOTALPA Latreille. 


Grylloatalpa Latreille. Hist. Nat. Crust., Ins, id, 1802, p. 275, 1804, p. 121; 
Seudder, Mem. Peabody Acad, Sei., 1869, p. 6. 
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Curlilla Oken, Lehrl. Nat, iii, 1815, p. 445; Kirby, Syn. Cat. Orth, n, 1906, 

p. + (full synonymy). 

Austrotatpa Mjóberg, Ent. Tidskr. 34, 1912, p. 30. (Type, A pluvialis = C. 
nitidula.) 

Type. Gryllotalpa gryllotalpa Lam, Envape, The genus Austrotalpo, 
as defined, differs from Gryllotolpa ebiefly in the absence of clothing on 
the body, and in the arrangement of spines ol the posterior tibiae; the 
diseovery of a form intermediate in character destroys what little value if 
may have had. The type of Austrotalpa is indeed closer 1o G. australis than the 
latter is to the G. africana group. 1£ sub-generie division is desirable íis!ralis, 
oya. and nitidula may be grouped together under Austrotalpo. 

The frequent absente of the ocelli in apterous and braehy pterous forms (bit 
only when the absence af wings is common to both sexes) is worthy of note; in 
pxamiving a series of several hnndred adults of G. aya traces of ocelli, usually 
on oue side of the head only. were noted in one or (wo examples. 

The species ave generally regarded as very variable, Polymorphism is most 
marked in G, africana and G. australis: in the other species, with a more limited 
distribution, there is little variation exeept in size. 

The genus is known to range in time from the Oligocene of Europe. A male 
elytvon (Gryllolalpa prima Cockerell) has been fonnd im. the Gurnet Bay 
deposits of that age in the Isle of Wight: it is nmuistakably velated to modern 
forms. 


KEY TO THE AUSTRALIAN SPECIES QF GRYLLOTALPA, 


A. Pronotum smooth aud shining, with or without sparse clothing. 
a. Pronotum without downuy-elothing; elytra well developed, 
males with wings vestigial, females fully winged; ocelli 


prominent .. by x J <o "Ailidula 
b. Pronotnm sparsely clothed, elyira abbreviated; wings ves- 
tigial, ocelli not developed s m x: eo aju 


B. Pronotum velvety and dull. 
a. Elvtra well developed, ocelli conspicuous. 
a. Elytra with dark markings; wings im male abbreviated, 
m female fully developed or vestigial; first segment of 
posterior tarsi with external apieal spur present 2.0 @ustralis 
b. Elytra uniformly piginented: wings fully developed in 
both sexes; fivst segment of posterior tarsi with external 
apieal spine absent or vestigial. 
1. Posterior tibiae armed with internal marginal 


spines T T F F . afrienna 
9. Posterior tibiae unarmed except at apex .. pilostpes 
inermis 


h. Elytra vestigial. wings absent. oeelli vestigial or absent .. howensis 
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GRYLLOTALPA NITIDULA Serville. 
pug 
Gryllotalpa nitidula Nerv., Ins. Orth., 1839, p. 307; D'Orbigny, Diet, d'Hist. 
Nat., iv, 1849-61, p. 307, Atlas ii, Orth., pl. 3, fig. 4; Scudder, Mem. Pea- 
body Aead. Sei, i, 1869, p. 17; Saussnre, Mém. Soe. Genève, xxv, 1877, p. 35. 
Austrotalpa pluvialis Mjöberg, Ent. Tidskr., 34, 1913, p. 30. 
Austrotalpa nitidula Chopard, Ark. f. Zool, 18A, 6, 1925, p. 5. 


7. strigi 


N.B.T. 


Fig J], Gryllotalpa nitiduta Servite A, adult male X 2; B, elytron, female: C, ditto, 
portion of underside of anal margin to show strigil; D, ditto, further enlarged; E, elytron, 
niae. 


à Large, robust, dark reddish-brown. Head broad, smooth, dark reddish- 
brown, elypeus and labrum pale yellow with darker prominenees, the latter 
covered with eoarse reddish hairs; eyes moderate, eonvex and protruding, black 
with lighter anterior margin; ocelli small, round, depressed, and very slightly 
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convex. Pronotum smooth and polished; length-breadth index 73, the anterior 
margin above lightly concave, antero-lateral margins somewhat abruptly angun- 
late, lateral margins concave, posteriorly well rounded; median longitudinal 
inpression obsolete indicated by somewhat paler colouring. Abdomen dull dark 
reddish-brown, finely pubeseent; cerci stout, longer than pronotum, deusely 
pubescent, long sensory hairs scanty. Elytra reaching beyond hind margin of 
fifth tergite; greyish aud opaque with darker veins and a small basal costal and 
larger elongate subeostal darker patel. Wings abbreviated (6 mm, in length), 
normally concealed by elytra. Anterior legs with process of trochanter not 
densely hairy; lower posterior margin of femora markedly incised at two-thirds; 
blades of tibiae long, curved, and sharp; first eultrate segment of tarsi with 
hairy basal area reduced; second and third segments clothed with sparse 
reddish hairs; daws slender. Median legs with four moderately long tibial 
spines; apical ventral spines of first and second tarsal segments eonspleuous. 
Posterior legs with tibiae armed with five inner marginal aud seven apical 
(three internal, four external) spines; first tarsal segment with two apical spines, 
the external one moderate, the internal large. Length, 34 mm, ; pronotum, 11:5 
wm. ; Width, 8-2 mm ; elytra, 12-5 nuu. ; cerci, 15-0 mm. 

9 Similar to male. Pronotum slightly wider in proportion to lmegth (iudex 
75) than in male. Elytra long, covering three-fourths of abdomen, opaque 
brownixli-grey, with veins browu; wings long, extending beyond cerei when in 
repose. Length, 34 mu. ; pronotum, 11 wm.; width, 8:2 mm. ; elytra, 12:8 mun. ; 
cerci, 12:0 ium. 

Loc. Queensland: Blaekall Range, Brisbane, Eidsvold. New South Wales: 
"Lackey River."' 

Six examples have been exancned ; they differ little cifher iu form or eolour. 
The deseriptions were drawn up from the examination of a male example froin 
Brisbane and a female from {he Blaekall Range, the latter from same locality 
as Mjüberg's examples, There ean be no doubt that his species, Auslrotal pa 
pluvialis, is the same as G. nitidula. OF the type of the latter M. Chopard says: 
“Le type de Serville, au Muséum de Paris, est en trés bon état ef m'a. permis de 
eoustater que les individus rapportés par M. B. Mjöberg ne peuvent en aueue 
facon en étre séparés spécifiquement. "' 

The stridulatory file of the female in this speeies is confined to a single vein 
of the elytra. An enlarged sketeh (X 75 approx.) shows that the teeth vary 
in size, They are heavily chitinized on their wearing edges, whieh are somet- 
what flattened. 
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(RYLLOTALPA OYA Sp. nov. 
Fies. 2 and à. 


å Moderate, robust; head, thorax, and abdomen smooth, unicolorons dark 
ehestnut-brown, with legs, except extremities of forepinr, lighter. Head broad, 
elypeus pale yellow with darker promivences, and coarse, seattered reddish 
hairs; vertex smooth, with fine pnbeseenee; antennae ehestunt, the joints of 
each of the basal segmeuts yellowish; eyes small, prominent, ovelli absent. 


female 


B C F G 


Mig 2. Gryllotalpa oya sp. nov. A, elvtron, male; B, ditto, female; C, ditte, underside 
of anl margin; D, apes of posterior tibin and torsi, external aspect; E, ditto, internal uspeet ; 
E, abdomen of male, from below; G, ditto, female. 


Prouotum smooth, polished, clothed with fine hairs, front margin evenly concave, 
lengtb-breadth index 69; median longitudinal impression shallow, marked bhy a 
pale Hne and median area, Abdomen rather long, somewhat slender at base, 
dorsal sevinents polished, but rather densely pilose; eerci shorter than pronotum, 
stout at base, but slender apically. clothed with fine pubescence aud long sensory 
hairs, Anterior legs. with tibiae stout, daetyls robust, curved, polished; first 
cultrate segment of tarsi dark castancous, highly. polished, the basal third 
densely hairy; claws long and slender, Posterior legs with tibiae armed with 
an inconstant number of spines (three mtermal marginal and three internal aud 
three external apteal ones are present on the type). Elytra shorter than pro- 
notum, greyishli-brown, opaque with veins dark-brown; ventional pattern as in 
fie, 2 A. Wings absent, except as vestigial buds less than 1 mm. in length. 
Length, 30 mm.; of prouotum, 9-4 inm.: breadth, 6:3 mm.: cerci, 9:0 int; 
elytra, 5-5 mm. 
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9 Similar to male, somewhat larger, abdomen longer; cerei shorter. 
Elytra somewhat smaller, venation variable (figs. 2 B and 3 G). Length, 31 nun. ; 
pronotum, 9:5 mm.; breadth, 6-7 mn.; cerei, 7-1 mm.; elytra, 4-5 mm. 

Loc. South Australia: Glenelg (A. G. Edquist and N. B. Tindale), Henley 
Beach (J. C. Reid and N. B. Tindale), Port Elliott, Kangaroo Island (A. M. 
Lea). Type, a male, allotype female, and many paratypes, |. 14910, in South 
Australian Museum. 

The name chosen for this species is derived from the aboriginal name 
(Kaurna or Adelaide tribe) for species of the family. Crickets generally, 
ineluding probably this species, formed items in the food supply of the natives. 

Life history. The egg and first instar larva are unknown. Second instar 
larvae are about 6 mm. in length (pronotum 2-0-2:5 min.), very pale brown in 
colour, with the tips of the anterior tibial daetyls, process of trochanter, and 
mandibles, chestnut-brown, with darker apices, The dactyls of front tibiae 
are long and stout, the basal one being rather conspieuons (not, as in G. africana, 
much reduced). The posterior tibiae lack internal marginal spines. (Fig. 3 A). 

Third instar larvae are from 7 to 9 mm. in length (pronotum 3-0—3-5 mm. ). 
The chitinous parts are much tougher, but they are similar in colour to lurvac 
of the second instar (fig. 3 B). Small spines are sometimes present on the inner 
margins of posterior tibiae. 

Fourth instar larvae range from 10 to 14 mm. in length (pronotum 8-7-9: 0 
mm.). They are darker in eolour, and the front tibiae are stouter and acutely 
pointed. Usually one (sometimes two or more) internal marginal spines are 
present on the posterior tibiae. Elytral buds are not apparent externally. 
(Fig. 3 C.) 

The fifth instar examples vary from 16 to 20 nun. in length (pronotum 
5-3-7-0 mm.). Elytval buds are visible, and three or four internal marginal 
spines are present on the posterior tibiae. (Fig. 3 D.) 

In the antepenultimate stage the larvae vary from 22 to 26 mm. in lengih 
(pronotum 7-0—8:3 nm.). The elytral buds are well developed (1:1 mm. in 
length), and there are usually four marginal spines on the posterior tibiae. 
(Fig. 3 E.) 

The adults are a much darker brown thau the larvae, the pronotum is 
usually no longer, but the abdomen of the female is more elongated, owing to 
the development of the eggs within her body. 

Adults and larvae live principally in sand on or near the sea-beach. After 
showers have moistened the surface of the sandhills their lines of progress just 
beneath the ground ave marked by broken tracks on the surface, and single 
individuals ean be generally secured by digging along these iudications. The 
type examples, together with many others, were taken in this manner. The 
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winding tracks were measured; the longest noticed extended for 42 feet, and 
it was evident that the whole distance had been traversed since rain had fallen 
the previous night; nsnally. however, the tracks were much shorter. 

On being disturbed these mole-erickets eject, with considerable Foree, a 
quantity of clear mucilagmous liquid from a gland at the anal extremity of the 
abdomen, This liquid. ean be projected to a distance of at least 23 em. (94 


mehes). 


Gi 


Wet. (Gryllotalpa oga sp. nov. A, larva, 2nd instar, X 3; B, ditto, sed instar; C, ditto, 
4th instar; D, ditto, Sth instar; 1%, Gth instar; By adult male; G, female elytron. 


Their omnivorous habits were first bronght to my notice by Mr, J. C. Reid, 
a carnation grower of Ileulex Beach, who had suffered a loss ef prize seedlings 
throngh their attacks. The erickets not only disturbed the root systems by 
hurrowing in the surface, sandy soil, but were observed gnawing through the 
succulent stems at ground devel. On digging up the seedbeds in April, 1926, 
many hundreds were obtained, im all stages except the first larval one, The 
burrows of the adults were traced to a depth of three Feet; most of the larvae, 
however, were taken just below the surface. AN females secured were barren, 
and no eggs or egg chambers were apparently preseut in the seed-beds at that 
time. Of a hundred adult examples selected. at random 62 were males and 2535 


were Females. 
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GRYLLOTALIA AUSTRALIS Erichson. 

Gryllolalpa australis Erichson, Areh. F. Naturg., vii, 1542, p. 249; Sender, 
Mein. Peabody Acad. Sei, 18698, p. 16, pl. 3, figs. 3. 16, 24, 25; Saussure, 
Mém. Soe. Geneve, xxv, 1877, p. 23. 

à Head, dorsal surface of abdomen, and parts of elytra, dark brownish- 
black, ventral surtaee of abdomen, pronotum, posterior lezs, autermae, and cerci 
dull brown. anterior and median legs reddish-brown, Jead moderate, rounded, 
vertex clothed with fine yellowish pubescence, ely peus whitish with prouinenees 
and npper niareiu dark brown; labrum constricted above, brown, with moder- 
ately thiek reddish-brown bristles; eves sual, oval, blaek with white anterior 
margin, ocelli small, round, and slightly convex, distant the lesser diameter of 
au eye from the eye itself. Pronotum large, constricted in front. normally 
velutinous, the median napression moderate, marked by a reddish-brown line 
from anterior to posterior borders. Abdomen brownish-blaek, covered with fine 
ochreous pubeseenee; cerci as long as pronotum, clothed with lang pubescence 
aud many ne sensory hairs. Anterior legs with femora not markedly excised 
on lower extetnal edge; process of trochanter small and blunt; tibiae much as 
in G. africuna but dactyls more strongly curved; first segment of tarsi slender, 
cultrate blade smaller than in G, africana; the second segment short and rather 
stout; elaws sharp, moderately long. Median legs with tibiae armed with four 
long spines; first and second tarsal segineuts each with a ventral apical spine, 
Posterior legs with inner nutrgin of tibiae bordered with four graduated spies, 
apex internally with three very long spines, externally with four shorter ones; 
first tarsal jomi with two well-developed slender apteal spines; the internal one 
longer than the external one; claws long and slender, two-thirds length of thitd 
unsal joint. the inner claw somewhat longer than the external one. Elytra as 
long as head aud thorax combined. opaque; grevish-browu, with a costal spot, 
a subcostal elongate Iriangular mark extending from base to near apex aud a 
broad basal suffusion brownish-black, veins dark brown. Wings abbreviated, 
nearly as long as, but coneealed by, elytra, Length, 25 mnn., elytra, 5 nmm.; 
pronotum, 7-6 mm. ; breadth of proiotupco 5:8 mur 

9 inilar in colour to onale, somewhat karger in size, Elytra Jong, with 
veins of posterior half conspicuously parallel, almost wholly dark brown or 
brownish-black with darker veius, a narrow costal and apieal avea greyish, 
Length, 32 mm.; elytra. 13 mmi; pronotum, 9-0 mur: breadth of pronotium, 
1:0 nun. 

Loe. Tasmania: Hebart. Vietoria: Tealesville. Blaek Spur, Narbetliong, 
fadi. Sonth Australia: Mount Gambier, Lueindale, Blakiston, Mount Lofty. 
Blackwood, Lyndoch, Kangaroo Island. New South Wales: Monni Victoria, 


TINDALE—AUSTKALASIAN MOLE-CRICKETS 11 


Sydney, Bago Forest, Narara, Dorrigo. Queensland: Mount Tambourine. 
upua: Mont Yule. 

Fiftv-ħve examples have been examined from the above-uamed localities. 
One Female was taken by Mr. E. Ashby at Blackwood, flying about on a thundery 
uight in March. One example (a fourth instar larva) is exceptional in having 
on the left side only three daetyls to the anierior tibia (the posterior immovable 
dactyl being absent). This condition is usually found only im the first instar 
larva of Gryllotal pa, but. is characteristic of the adult of the New Zealand genus 
Trivmescaplor, described below. The wight tibia on this abnormal individual is 
as in fourth instar larvae and adults. A first instar kuva (probably of this 
species) from Towlong, N.S.W.. has only three dactyls on the anterior tibiae, 

The type locality for the species is Woolnorth, Tasmania; a typical male 
from Hobart. has beeu examined for the purposes of. the above deseription ; 
mainland examples are larger, Di oceasional adult exainples the velutinoius 
clothing is nunsually sparse, and the surface of the pronotium appears mich as 
iu the preceding species. Ju using the key a little diffienlty may therefore occur 
with old and abraded examples. 

lu the vicinity of Sydney a dwarfed, wingless forme is fonnd, as well as rhe 
typical one; this may be distinguished by a varietal name, 


GRYLLOTAUPA AUSTRALIS. Val, BHACILYI"TERA. Var. nov. 

@ Similar to typical Go eustratis but smaller. Ocelli present hut. very 
small; elytra shorter than pronotum, wings entirely absent. Length, 21 mim.; 
pronotum, 7:0 nun. ; width, 9-5 mun. ; elytra, 5:2 mm. 

Loc. New South Wales: Sydney, Camphelltown. Type, 1. 14911, in South 
Australian Museum; paratype, K. 5238, m Anstralian Museum. 

The presenee of oeelli and the velutinous clothing distinguish this variety 
Irom 6. oyu, the only species with which it is likely to be confused. 


GuYLLOTALPA APINCANA Palisot de Beauv. 
Fig. 4. 


Gryllolalpa africana Pal. de Beauv. Ins; Afr. Amér,, 1805, p. 229, pl. Ze, fiw. 6; 
Serville, Jus. Orth.. 1839, p, 307; Sendder, Mem. Peabody Acad. Sei., 18648, 
p 20, pl. i. figs. 10, 26. 27; Baussure, Mém. Soe. Genève, xxv, 1877, p. 31; 
Roepke, Trenhia, i; 1919, pp. 90-97, pl. vii. 

G. orientalis Burmeister, Handb. Ent., ii, 1839, p. 739, 

C. comeluata Walker, Cat. Derin. Salt, BM.. 1, 1869, p. 6; DASS. Le, p. 02; 
Frogeatt, Agric, Gaz, N.S. Wales, xvi, 1905. p. 479, fig. 2. 
à Dingy yellowish-brown, slightly darker above, lead dark browu, 

antennae vellow, eyes black, ocelli large, obovate, and somewhat globose, situated 
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a distance of about the least diameter of an ocellus away from eyes. Pronotum 
velutinons, front margin evenly eoneave (fig. + C, D); a characteristic median 
brand couspieuously impressed. Lower external margin of front femora slightly 
exeised anteriorly; tibial dactyls moderately long; first tarsal cultrate segment 
with only the basal third densely hairy (fig. t E), second about one-third the 
size of first, third twice as long as wide, claws moderately long. Posterior tibiae 
with four posterior internal marginal and seven apical (4 external, 3 internal) 
spines, First segment of tarsi with an internal apical spine, sometimes also 
vestiges of an external spine. Elytra more than half length of abdomen, 
hyaline, only slightly pigmented at base. Wings in repose, filamentous, reaching 
to tips of anal cere) (in the typical form). Abdomen dark brown, apex above 
furnished with lateral rows of rusty hates. Leugth, 29 nun. ; pronobuum. 3:5 mtn. ; 
breadth, 7:0 min.; elytra, 13 wm. 
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Wie 4. Grullotatpo gryllutalpa. Lännnins. X, partion of underside of anal margin of 
eltron. te show strigil. Gryllotalpa pilosipes sp. nov, D, outline of anterior. margin. of 
preuotum, (Gryllotalpa africana Palisot de Beans. C, outline of anterior margin of. pronotum, 
femalo, Beverley, WAL, D. ditte, Adelaide: E, anterior tarsus, exteenal aspect; P, ovum, 
Adelaide, X 6. i 


9 Similar to male, ocelli sometimes smaller, wings less modified for 
stridnlation. Length, 30 unu. ; pronotum, 8:2 mon; breadth, 6:6 wnn; elytra, 
12 m.m. 

The above deseriptious were drawn up frou Adelaide speeimens, and 
Indian and African examples have been nsed for comparison. — Drachypterotis 
examples. (in whieh wines do not reach apex of abdomen) oeene sporadically, at 
Adelaide. Wallaeia, Sydney, and Beverley, series of seven, taken at various 
times along the Cooper Creek between Finamineka aud Lake Eyre, are all 
lvachypterous. Roepke (*) records similar examples from Java; lie has shown 


(2) Roepke, W., Treabia, i, 1919, p. 93. 
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that the proportion of long- to short-winged examples varies [rom  loeality to 
locality and aceording to sex. G. coaretala Walk, appears to be indistinenish- 
able from 6. africana. | have exannned many speennens identified as correlata 
hy previous workers and cannot find differences. Tt has heen generally assumed 
that ihe species from the interior of Australia (eg. the Torn Expedition 
material) is (7, coarctata, hit a re-examination shows they are not distina from 
G. africana. 

Loc. Natal: Durban. India: Western Ghats. Java: Buitenzorg. Papua: 
Mediri. Koitaki, and Pairfax Island (Fly River). Louisiade Archipelago: 
Misima. Soloman Íslands: Ysabel, New Ireland. Queensland: Saibai Island, 
Thursday Ishimd, Kuranda, Mackay, Yeppoon, Gladstone, Pundaberg, Brishane. 
New South Wales: Upper Williams River, Woadford, wallacia, Sydney, Part 
Haekine, Vietoria. Sonth Australia: Adelaide, Brightou, Murray Firidee, 
Monash, Mount Bryan, Goolwa, Renmark. Gawler, Virginia, Reynella, Mount 
Lofty, Lyndoeh, Terowie, Leigh Creek, Cooper. Creek, Hergott Springs Cow 
called Marree), Innamincka, Central Australia: Oodnadatia, Pabu Creek, 
Gosse Range. Darwent Creek, BHery Creek, Alice Springs. Western Australia : 
Cunderdin, Beverley, Roeburne, North Australia: Tenuaut Creek, Darwin, 
Groote Evlundt. 

The species has also heen recorded from some islands af the Pacific, ineliid- 
ing the Hawanan Islands (Oaliu and Kanai), the Philippine Islands, and For- 
mosa. dH is widespread in the trapical and snhtropieal regions of the Old World. 

Life histary. From observations made ou the banks of the Nepean River, 
New South Wales, and the examination of series in all stages, seleeted from 
à mass of over 5.000 examples taken in a couch grass lawn at Brighton, the 
following details of the life history are apparent : 

The eggs are ovate (2-8 x 3-6 mm.). smooth, and brown in colour (fix. 4 F). 
The newly-hatched tarvar are 4 mm. in length; dark erevish-brown in eolonr, 
with a pale median line on pronotim and darkly pigmented hind femara. The 
front tibiae possess only three daetyls. two movable and one (the lower) inunav- 
able; only the apieal spines are developed on the hind femora. The eves are 
vomparatively large, and the oceli are absent. The larvae are aetive: when 
washed out of the river hank they swim rapidly and burrow iuto the sand at 
the water's edge with ease. 

At the end of the first instar the larvae are much swollen, 6 mm. iu length, 
with the dark part of ihe abdominal segments alternating with nearly equal 
widtlis of lighter chitin, giving the abdomen a ceonspienons banded appearance. 

The larvae of the second. instar are from 6 win. to 9 nnn. in length, Welt 
brown in eolour, and very active. A second small immovable dactyl is developed 
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on the front tibiae, the posterior tibiae possess two or more marginal spines, and 
the ovelli are either absent or hut slightly indicated. 

In the third instar the larvae are 10 mm, to 13 mm, m length. The second 
imnovable daetyl of the front tibiae is larger and the marginal spines on the 
posterior titiae mimber four or five. The oeclli are nsnally only. just. visible, 

The larvae af the fourth instar are from 12 mm. te 18 mm. in leugth. They 
resemble closely in structure the larvae of the preeeding stage, but. small 
swellings on the meso- and meta-thorax indicate the budding wings. The ocelti 
ave noticeable but small The abdomen has a ainnltinaeulate appearanee, due io 
the development of three light patehes on cach segment; the legs are usually 
lighter in eolonr than the body, and the tibial daetyls are dark brown, 

The spotted appearance of the abdomen is also. present im the fifth instar, 
The size Increases from 18 mm. to 261mm. The elytral bnds are nearly 2 0m. 
m length and the wing-buds 3 mm., The ocelli are frequently well developed, 
but in some examples are either small or apparently absent. 

An example undergoing jhe change to the 6th instar shows that the old 
skin breaks first alone the middle line of the pronotum, and may be cast iu 
several pieces. After the eedysis the larva is light honey-colonred, but heeomes 
rapidly darker, There is some increase in size (or variation) in this instar, and 
examples measnre from 26 mut. to 32 min. in length, the females being usually 
larzer than the males. The elytral buds are 4 mm, in length and the wings 
Tam. In this and the preceeding stage (as in the adii) the sexes ean be 
distinguished hy the difference in the numbers of risible ventral segments of 
the abdomen (the male has apparently one more than the female), The ocelli 
are well developed. All the larval examples deseribed above were taken at 
Brighton, S.A.: hut similar series were also eolleeted at Port. Hacking and at 
Wallacia, New South Wales, 

Adults vary from 26 mm. to 33 mm. in length. The female Jays her eges 
in masses im an oval chamber amonesi roots near water's edge. The chamber 
is of compacted earth or sid, and is two inches Jone, Pees dissected Prom the 
abdomen vary from light to dark brown in colour, the latter being reads for 
deposition. The sexes are probably present in about equal numbers, In a 
hundred examples fron Brighton, selected at random from a mass of adulta, 
54 were fonnd to be females and 46 males. Of the females 51 had deposited 
their eggs or were barren, and of the remaining three, one coutamed 36, another 
Lh and a third only 7 eggs, Miss Brewster (D, who examimed, and recorded 
(under the name of C. coarctata) two ege-chambers she found near Sydney, says 
that each contained about 200 eves. 


(1) Brewster, M, X. Australiun Naturalisr, iii, 1916, p. 1]1. 
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Little is known regarding the duration of the life-cycle. Purakova (7), 
who has studied the life history of G, qrylalalpa, states that in Novgorod the 
lifeevele is completed in from two to two and a half vears. 

Thomas (9) states that the life history of Scapleriseus vicinus Latr, of Porto 
Rica is completed in about cigbt months. 

The adalis live in galleries underground, usually in sandy soil near water, 
They are onnivorous, hurrowine aniongst the roots of plants to obtain earth- 
wornts and insects, and attacking rhe roots and bases of the stems of seedlings 
and vegetables, lu Africa, Southern Asia, Java, Formosa, aud Tlawai this 
speeies has been recorded as injuring coffee, eaeao, rive, sorghum, opnnu-poppy. 
pawpaw., aud rhubarb. Im Queensland. and Hawaii they have been. known to 
injure maize aud sngar-cane, the root bands of the latter erop being gnawed, 
the ‘eves,’ eaten ont, and holes made into the mterior of the canes. Lawns 
are. [requently ingnred in the southern parts of our continent, and at Vir- 
ga (7), in South Australia, wheat erops have been seriously attacked. 

At Virginia the mole-erickets follow the tracks of the drill and gather up 
eerminating wheat, storing it in ¢irenlar chambers some six inches or a loot 
underground, together with the seeds of elovers (Medieugo and Trifolium). 
They work with such energy that they sometimes remove every grain of wheat 
from areas several square yards in extent. lt is of interesi to noie that the 
acquisitive labits of mole-erickets were formerly denied. As carly as 1822 
Gray (5) said: “Another kind of foresight. has also been attributed io these 
animals. [G. gryfotalpa|; some will have it, that equally with the guts, thev 
transport into their asvlinu, like the latter, grains of eorn, alimentary substances, 
ete, But for what purpose should they employ such useless care and pains?” 

An examination of the stomach contents of several speennens of G. africana 
gave the following results; A sixth instar female larva Crom Virgimia contained 
vegetable eelis, starch, small oil globules, and many small transparent erystals. 
An adult. female from Henley. Beach contained large fragments. of vegetable 
tissue, chitinous fragments of an adult, aud. portions of one or more immature 
mole-evickets, Another from the same locality eoutaimed much vegetable malter 
and many spines of a fairly large spider. 

Adults kep under observation in a vivarium lived for three months on à 
mixed diet of germinating wheat, trefoil-aced, aud dead blowflies; Cannibalisin 


(*) Burakova, L. V., Rev. russe Ente, xix, 1925, pp. 138-142 | En. Russian ]. 


(5) "hoinis, W, A. United States Agricultural Depta, Purmers? Bulletin, No. 1561, 1928, 
vli 1-5, 


(*) Len, A. M., Prov. Ray, Soc, South Austenlin, 1925, p. 302. 
(8) trav, Griffilh, Anhnal Kingdom, xv, 1822, p. 194, 
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was in evidence, and several larvae sueemmbed to the attacks of mature speci- 
mens. They were most active after + pan. and stridulating calis were frequently 
notieed after that hour. 

GnYLLOTALPA INERMIS Chopard. 


Chopard, Ann. Soc. ent. France, xeiv, 1925, p. 30. 

9 Paille et forme de 6. africana. Tete brane, front arrondi, les oeelles 
eros, Pronotum roux eloir, fortement. rétréej en avant, avee une nnpression 
médiane et ime ligne trausversale deprimée an quart anterieur; bord antérieur 
irès concave. 

“Pattes roux clair,  Fénmmrs antérieurs à bords. supérieur et inferienr 
presque droit, à pen pròs exactement parallèles; processus du trochanter de 
même forme que chez afrieana, mais nn pen plis tong: griffes du tarse extrême- 
went courtes, Tibias mtermediaires épais et. courts, à éperons apieinx. assez 
courts. Tibias posterienrs À hards supérienrs. inermes, presentant à l'apex 2 


t 


éperons, externes, tròs courtes, et 3 internes dont Vinférieir. presque égal à 


= 


l'üuféricur externe, les deux autres im pen plis longs: farses eoinprinés, assez 
eourts. 

“EJyires et ailes comme ehez africana: veine mediastine présentant 8 à 9 
branches épaisses, parallèles; champ dorsal à nervnres presque longitudinales 
eb assez regulievement espaeces; venules formant im rétienlation reetangnlalre 
également assez régulière. 

“Long, 23 nm.; pronot, 7:0 mm. ; élyires, 12 mm.; fém. past, 6-5 non”? 
(Chopard, Le.) 

The nnique type of this species (whieh } have not seen) is said to he trem 
Victoria. It differs l'rom the following in the lesser number of apieal spines of 
the posterior tibiae. 

GI YLLOTALDPA PILOSIPES sp. nov. 
Figs. 4 B and 5 A-E. 

3 Resembles small (67. africana examples. Head. smaller. and laterally 
compressed, dark brown, eves large and prominent, blackish, ocelli oval, very 
conspienons, Pronotinn light brown, velittimons, narrow at the Pront margin, 
which is deeply sub-aneolately coneave (fie. 4 B) Anterior legs with femora 
and process of trochanter nearly as in G. africana, the latter somewhat longer: 
tibiae with daetvls short, stout. and blunt-pointed: tarsi projecting beyond 
tibial daetvls, first segment large, enltrate, basal hairy portion greater, smooth 
apical portion less than in G. africana (compare figures); seeond joint sinall; 
third twice as lone as wide. claws short and bhi. Posterior legs with tibiae 
without internal marginal spines, six apical ones present, three internal, moder- 
ately long, and three external, much redneed ; apical internal spine of first tarsal 
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joint vestigial, elaws moderate. Blytra with veuation similar to 6, «africana 
(fig. 5 B). Wings long. when folded reaching to beyoud apex of eeren Lengthy, 
24 qmm. ; pronotum. 7:3 mu.; elytra, 11-7 mm. 


EAD bs 
strigil 


feriale 


NBT 
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T, 
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Wig. 5. Gryllotalpa pilosipes sp. nov. A, adult male; B, elytron, male; C, elytral strigil 
in female; D, left anterior leg, internal aspects E, anterior tarsus, external aspect. 


e Sinilar to male. Elytral venation close to that of Female C. african. 
Length, 25 mm.; pronotum, 7:2 mim. ; elytra, 11:2 mm. 

Loc. North-west Australia: Derby (W. D. Dodd). 

Type, a male, and allotype female, 1. 14907, in South Australian Museum. 

In the descriptiou of G. inermis no mention is made of the Form and elothing 
of the anterior tibiae; tlie present species agrees closely, except that the posterior 
tibiae are differently armed. Further material will possibly show that both are 
loea] races of the widespread G. africana, and that there are other races, perhaps 
not so well defined, to be found in various parts of Australasia (for exainple, the 
dwarfed brachypterous form of €. africana from Cooper Creek). 

A portion of the mmder-surtace of the anal part of an elytron of the female 
is shown iu fig. 5 C to illustrate the inverted U-like development of the series of 
stridulutory teeth in this species, The file is much reduced in the female of 
G. africana, only the teeth on the outer vein being developed. 


GHYLLOTALPA HOWENEIS sp. nov. 
Fig. 6. 


§ Short, stomi, unicolorous light brown; tips of tibial daetyls and elypeus 
darker. lead robust, vertex. prominent, eyes moderate, black, ocelli vestigial 
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or absent, Pronotum large, length width index 72; median longitudinal impres- 
sion shel. Abdomen short, stout, eere? somewhat longer than pronotum. Front 
legs with tibial daetyls long, curved. sharp-pointed, tips polished and black; 
tarsi with first eultrate joint long, slender, blade smooth and black, second joint 
hairy, exeept tip, third joint slender, claws long and sharp-pointed. Posterior 
legs with tibiae armed with three long internal marginal and seven apical spines, 
the external three small, the internal four larger; first joint of tarsus with con- 
spieuous apical internal tooth, elaws very long and sleuder,  Elytra short, only 
nine stridulatory teeth present, of whith three are heavily ehitinized, wings 


absent. Length, 26 min.; pronotum, 13 unn. ; elytra, 1:9 nin. 


mafe elytron 


DV CS 


Fig. 6. Grylotalpa howensis sp. nov. A, adult females B, left anterior Jeg, internal 
aspect; C, male elytron, portion enlarged to show small strigil, 


9 Similar to wale, Occlli vestigial, elytra very abbreviated, wings absent. 
Length, 21 non.; pronotum, 11 min.; elytra, I-1 mm. 

Loc. bord Howe Island (A. M. Lea, December, 1915, to danuavy, 1916, 
and A. Musgrave, December, 1921). 

Type, male, allotype female, 1. 14909, and paratypes, iu Sonth Australian 
Musenm; paratypes (KR. 45687 and K. 52949) in Australian Museum. 

Four of the six examples under review are immature, one being a larva 
of about the fourth instar, and three other nearly matnre; all lack oeclh, G. 
howensis is not very closely allied to any other desevibed species. 

In both the adult examples oceli are slightly developed only on the right side 


TIN DALE—AUSTRALASIAN MOLE-CRICKETS 19 


of the head. Stridulation in the anale is effected. by rubbing the short. elytral 
file (fir. 6 C) against a chitivuous protuberance ou the metanotum, which is absent 
or nob especially chitinized in some other winged species, The elytra ol the 
females are so reduced that the eriekets are probably incapable of producing 
sounds with their aid. 

TRIAMESCAPTOR gen. nov. 

Apterous mole-erickets with compound eyes, but without ocelli. Anterior 
tibiae armed with three daetyls; external indications of tibial anditory apparatus 
obsolete; eultrate blade of first segment of tarsus reduced. 

Type: Tritmeseaplor aotea, New Zealand. 

Closely allied. to Gryllotalpa, of which some anthors may regard H as a 
subgenus. The absence of wings aud the three-digitate anterior tibiae are 
characters of the first instar larva of Gryllolelpa. "wo views may be put for- 
ward with regard 10 the origin of this genns. We may either regard. it as an 
insular specialization. of the world-wide genus Gryllalalpe, or as a primitive 
type with less efficient tibial armature which has heen preserved through isola- 
fion, and has lost. the power of flight in its insular home. Its relationship with 
species of Gryllolal pa is with the purely sonthern Australian: Torins sueh as 
G. oya and G. australis, rather than with the widely distributed members of the 
(f. africana group. 

There are no traces of stridilatory apparatus, aud in harmony with its 
absenee the auditory organ oi the anterior tibia is absent or vestigial, 

Scapleriseus, the American and Eastern. Asiatic genus, is separated from 
Gryllotalpa by the absence of both of the fixed daetyls of the tibiae; the present 
genus is therefore, in regard to this one character, intermediate. 


TRIAMESCAPTOR AOTEA sp. HOV. 
I caer em 

é OF moderate size; head, abdomen, aud posterior femora dark brown; 
thorax aud legs oelireons-brown.. Head narrow. triangular, vertex prominent, 
rounded; tibrmn convex, ronnded, clothed with sparse reddish hairs; elypeus 
transverse; eyes small, convex. amygdaloid in form; oeclli absent; antennae with 
basal segment large, longer than second and third combined. Prothorax eloi- 
vate (length-breadtl index 64), ovoid, dull-polished, partly clothed with fine 
pubescence; auterior margin above concave. Abdomen dark brown, polished, 
vlothed with sparse reddish hairs; cerei longer than pronotuni,— Anterior legs 
with femora stout; process of trochanter small, semieireular ; tibiae armed with 
three sharp, stout dactyls. two movable and one fixed; auditory snturve obsolete; 
first segment of tarsi with eultrate blade elongated aud slender, second segment 
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short with eultrate portion moderate, third segment twice as long as wide with 
long, nnequal claws. Median legs with tibiae armed at apex with four long 
spines; first, segment of tarsus as long as second and third combined, first and 
second ones armed at apex, beneath, with a single spine; claws small, Posterior 
legs with tibiae armed with ten spines; three of whieh are on internal margin, 
and seven apical; of the latter fonr long ones are on internal margin and three 
short ones on external margin; two of the latter are subapical and placed widely 
apart; tarsi with first and second segments unarmed, third segment. moderate 
with stout claws. Length, 26 mnm, ; pronotiun, 9:5 run.; breadth, G:2 nun. 


female 


N.B.T. 


— Yi 
Cc D 


° 


Fig. 7. Triamescaplor aotea sp. nov. A, adull Cemale; D. righhk auterior leg, interual 
sspeet; C, apex of median fibia mal tarsus, internal aspect; D, apex af posterior tibia aud 
tarsus, internal aspect. 


9 Similar to male. Pronotiun slightly more elongate (index 63). Length. 
26 iim. ; pronotum, 9:9 nin. ; breadth, G2 mun.; antennae, 10 min. ; cerei, 12 unn. 

Loc. New Zealand: Aramoho, on the Wanganui River, August, 1915; two 
examples. Type, a male, in Cawthron Institute; allotype I. 14914, in South 
Australian Museum. 

For the opportunity of examining these examples | am indebted to Dr. R. J. 
"l'illyard, who has supplied the following note: ‘* These inseets are not generally 
common throughout New Zealand, and appear to be mostly confined to the 
North. Island, where they have been reported as doing a considerable amount of 
damage, especially in Wanganui and the surrounding distriet."' 


Subfamily Cylindrachetinae. 


Giglio-Tos (*) has erected the faunly Cylindrachetidae for the highly 


(9) Giglio-Tos, E., Ann. Mus. Civ, Nat. Genova, xlvi, 1914, pp. 81-101, pl. 1, figs. 1-11. 
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specialized mole-crivkets of tliis subfamily, but their ancestral velatianslup with 
the Gryllatalpinae is probably better expressed by giving them the lower rank. 

The distribution of these insects is remarkable, embracing Australasia and 
sonthern Sauth America. They are ahnast blind, apterous, sand-burrowers, 
whose presence over the whale of the arid parts olf Australia, in New Guinea, 
Melville Island, and the Andes of northern Patagonia, adds to the lengthening 
list of peculiar families, genera, and species, of animals and plants, which lave 
a sonthern eirenm-polar. distribntion, and are peculiar to these far-suudered 
regions. One explanation for this type of distribution is the mueh-diseussed 
Wegener hypothesis of continental drift, which suggests a former contiguity of 
the southern land masses, 


KEY TO Genera or C'YLINDIACIETINAE. 

A. Mesotharax of large dimensions, clusely fused with pro- 

thorax. Antennae nsually seven-sezmented in both sexes.. Cylindracheta. 
B. Mesothorax of small dimensions, divided fran: prothorax 

by a eonsirietion, which periuits. entire freedom of move- 

ment between them. Males with seven- females with eight- 

seomented antennae (after Gielio-Tos) 2 200 Cylindraryctes 

The antennae of one species af Cylmdracheta: were deserted (possibly in 
error) as being eleven-segiaented, aud in the type of a second species (also 
known only from a single example) the antennae were broken off, 


Subfamily Cylindrachetinae, 
CYLINDRACHETA Cray. 


Cylindrades Gray. Griffiths, Anima! Kingdom, xv, 1832, p. 185; Mag. Nat. Uist. 
(2), 1, 18387, p. 141; Brullé, Hist. Nat. Ins. ix, 1835, p. 181; Serville, Ins. 
Orth, 19:39, 410: Saussnre, D Soe. Genève, xxv, 1871, p. 38; Saussure 
and Ze "d Rey. Sinsse Zool., ii, 1895, pp. 422-430 (nec Hühner, 1810, a 
genns of Mallusea). 

Cylindrachela Kirby, Syn. Cat. Orth., ii, 1906, p. 7; Giglio-Tos, Ann. Mus. Civ. 
Nat. Genova. xlvi, 1914, p. 83. 

Form. evlindrienl, mesotharax of large dimeusions, elosely joined to pro- 
thorax, Head with antennae / seven-semmenied. im both sexes. (or eleven- 
segmented); mandibles with sharp entting teeth; a stridulatory file with many 
teeth on dorso-lateral margin; maxillary palpi five-seemeuted, the third article 
large, a stridnlatory apparatus present near base on internal face. composed of 
a few teeth; eves sinple. Anterior tibiae with large internal anditory chambers, 
external arifiee concealed; tarsi composed of one (or two) segments, without 
elaws. Median and posterior legs eapable of folding into depressions an thorax 
and abdomen; median farsi eaniposed at two segments with paired (or single) 


22 RECORDS OF THE S.A. MUSEUM 


claws; posterior tarsi composed of a single segment without claws (or two- 
seomented with a single claw). 

Genotype; C. campbelli Gray. 

The above deseription has heen drawn up from fresh material. The charae- 
fers in. brackets are those given for C, kochi hy Saussnre, TE all the features 
attributed to the two carly described species are confirmed on their re-discovery. 
the three new species desevibed) below will require to be plaeed in a separate 
Dens. 

The visual apparatus in Cyfindracheta consists of a pair of relatively large 
simple eyes, not as in GrylTolul pa of emnponnd ones. 

From ihe examination of seetious ol the head of C, arenivaga, kindly pre- 
pared for me by Mr, F, G. Holdaway, it may be seen that the eves ure ocelli- 
form, ave covered with a thin entieular membrane, and possess a large ecllular 
lense. a visual layer, pigmented sheath, and large optic nerve. The condition 
of the material available for sectioning is not sufficiently good for the apprecia- 
tion of fine details of structure; the figure wiven (fig, 9 C) is therefore diagram: 
matic. In front of the eves and a little above them there is usually present à 
thin suture, which apparently ends blindly in the deeper eutieular layers; still 
further forward there is a pale eireular area of chitin (in the position of the 
lateral ocellus of Gryllotalpa). This may be the remains of a degenerate simple 
eye and lomologons wth the ‘fenestra. 7 whieh is fomud in a similar position in 
the cockroaches (Blattidae), 

A well-developed, buceal stridulatory apparatus is present im all three of 
the species examined. Tn C. arenivaga the file consists of about twenty rows ol 
small teeth. arranged m series of from four to seven (fig. 9 G, H). The 
strigmilator is on the third segment of the maxillary palpi. aud is formed of a 
series of seven elongate ridges or teeth (fie. 9 E, EF), which move over the strigil 
in a vertical direction. 

An auditory apparatus is present jn the anterior dibiac. There is what 
appears to be a tympanum on the inner marein of the tibiae near the base, in a 
position normally concealed by the internal apical process of the femora; near 
this tyinpanum an elongate internal mass of white tissne (probably an oil sland) 
is clearly visible through the seuwi-transparent derm; an enlarged trachea is seen 
also to occupy two-thirds of the length. of the tibia. No external opeuing to 
this apparatus has been detected on the tibia, but a well-defined orifice appears 
to be concealed between the pro- aud mesothorax im a similar situation fo the 
thovaeie tracheal opening of Gryllolal pa. 
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Key vo SPECIES OP. ÜYVLINDRACHETA. 


A. Anterior tarsi two-segmented .. — T. .. campbell 
B. Anterior tarsi one-segniented, 
a. Median tarsi two-seginented, with paired elaws, posterior 
Farsi ane-segeimented, withont claws. 
a. Median tibiae with external lateral longitudinal 
chitinous ridge ; posterior tibiae with ridge obsolete psammaphila 
b. Median and posterior tibiae both with lateral ridges. 


1. Median tibial ridge feebly bidentate o0 longarna 
Median tibial ridge strongly bidentate .. G@rentraga 
b. Median and posterior tarsi two-seemented, with single 
elaws (after Saussure) .. m vee sa ais) 


ÜYLEINDRACHETA CAMPBELL Gray. 
Fig. 8 A. 

Cylindrodes campbelli Gray, Griffiths, Animal Kingdam xv, 1838, p. 785, pl. 151; 
Mag, Nat. Hist, (2) i, 1837, p. 142, fig. 15; Saussnre, Mém. Soe. Geneve, 
xxv, 1877, p. 40. 

Suiooth, Head small, triangular, dark brown; antennae — 1nonili- 
form (only à few basal segments remaining in the nniqne specimen); labrum 
small, horse-shoe shaped. — Mandibles small, strongly dentate; eves very small, 
palpi with terminal joint (rincated, somewhat rounded, and slightly enlarged 
towards the tip. Body very long, evlindrieal; thorax reddish-brown, occupying 
more than a third of iis whole length, distinctly divided iuto pro-, meso-, and 
metathorax; the prothorax the longest and eylindrieal, the other two segments 
subequal. Abdomen (except the last joint) yellowish-brown with a tinge of 
darker colour. eorposed of eight segments, the last the largest, with its apex 
ronuuded, depressed and margined above, and devoid of caudal appendages. 
Anterior lees moderately strong, compressed and dentated in front; the tarsi 
composed of two long slender segments without a claw. Median and posterior 
legs yellowish-brown, with darker tinges, very short, compressed, and reecived 
in eavities on each side of the body (the cavities whieh receive the median pair 
of lees ocenpy the spaces between the meso- and metathorax, while the third 
pair are contained in the interval between the metathorax and the first abdominal 
segment): feruora broad and armed at the apex with a bhint spine, serving as 
a guide io the tibiae when in the aet of being drawn beneath them, tibiae broad, 
eompressed. and strouely armed with a short spine at. the tip; tarsi biartien- 
lated. ciliated beneath and furnished with a small elaw. 

The species las not been rediscovered since its first capture on Melville 
Tsland in 1826-1827 : the above account has therefore been drawn up from Gray's 
original deseriptions and figures, 
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There is evidence of some confusion in Gray’s uecount with regard to 
C, campbelli and the ‘‘wire-worm.’’ He says: ' Brought from Melville Island, 
on the north coast of New lolland, by Major Campbell, who informed me that 
he was unable to keep a single plant in his greenhouse on account of the ravages 
of this insect. |t bores in their stems; and the withering of the plants alone 
betrays the seeret work of the spoiler, . . . The name given to this insect. by 


the eolonists was tlie ‘wire-worm’.?? 


NOST: 


lig. 8. Cyliudracheta, anterjor leg, internul aspect in: A, €. campbelli Gray, Melville 
Island (after Gray); B, € areuivaga sp. nova, Stuart Range, C, C. fongaera sp. nov, New 
Gwinea; D, €, psammophila sp. mov, Perth, 


The term, *wire-worm, in Australia, is generally applied to species. of 
iillepedes (Myriapoda), and more correcily to the larvae of Elatérict heetles, 
Probably Gray lias confused two or more statements by Major Campbell relating 
to different animals. As showing that some misunderstanding bas occurred, it 
shonld be pointed out that m sneh an inteusely hot climate as that of Melville 
Island (131^ 30^ south lat.) it is most improbable that Major Campbell kept any 
plants m a greenhouse. On the other hand, in New South Wales and Tasmania, 
where he also resided, true ‘‘wire-worms’’ ave pests in greenhouses, aud he aay 
well have been troubled with them. 

Both of the species of Cylindracheta whose habits are known to ns are 
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borrowers in sand, Is it not possible that the present species also is normally a 
saud-dweller, and that jts diseovery in stems of plants GF indeed (rie) was due 
to an occasional departure Prom nominal habit, sneh as been reearded of Grylla- 
lal pa afrieana in Hawaiian sugar-cane? fi Major Campbell's (9) awn account 
of the Melville Island Settlement the only iuseets whieh are mentioned as 
eansing dmuage to the belongings of the residents are termites, whose ravages 
amongst the roots aud in the stens of living plants are ouly too well known 
to those oF us who lave practised agrieulture in North Australia. 

This species is distiuguished from Hs congeners by the two-segnuated 
anterior tarsi and by the different anterior tibiae and posterior legs. Gray's 
figure of the anterior leg was drawn in an inverted position, with the tibia 
partly dislocated from its socket. The figure (fig; 8 AY has been redrawn, with 
a modification of position, for comparison with those of the other species of the 
conus, According to Gray's figures the prothorax is almost twice as long as 


wide, and is therefore mneh mare slender than in auy other of the known species. 


CYLINDRACHETA ARENIVAGA Sp. nov. 
Figs, 8 D, 9, and 10 B-C. 

d. Comparatively small, elongate, cylindrieal, Head, thorax, aud apex of 
abdomen smooth, polished, light eliestnut-brown ; abdomen aud legs paler. Tlead 
maderately broad, eves small, broadly oval, fenestrae iieonspicuous; antennae 
moniliforin, seven-seginented, basal segment Jarege, third small.  Prothoras 
moderately stout Cenegth-breadih index 73), anterior margin strangely concave, 
autero-lateral spine not very conspicuous. Mesothorax. eompressed. posteriorly ; 
inetithorax laterally compressed. First, second, aud base of third seginents of 
abdomen laterally ceoncpressed, the first segment flattened above into an amyyda- 
loid shape, the second inte a conical shape; third to eighth segmentis wider than 
lang; apieal semment disimetly longer than wide with apex (rnneate, a median 
transverse side abevie; cere: short, somewhat slender; tenth tergite longer 
than wide, with the posterior. (anal) margin angilate; ninth sternite with 
posterior margin produced to a blunt median point; copulatory hooks on the 
tenth sternite couspienons. Anterior legs with femora stout, Internal apical 
projection well ronnded below ; tibiae with digitiform: blades comparatively long 
ind slender, tarsus one-segniented, short. Median legs with femora stont, two- 
thirds as wide as long; tibiae stont, with a longitudinal ridge on external face 
produced jato two conspicuous lobes near ihe apex, which bears also. two 
terminal spines; tarsi (wo-seemented, with small, stoui, bhii, paired elaws, 
Posterior lees with femora stout, nearly two-thirds as wide as long; a plain 


(I) Campbell, Royal Geographical Soceiy Journal, iv, 1534, ppe 120-151. 
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longitudinal ridge on exterual face reaching nearly 10 apex, which is armed 
with four spines, the external pair rather long and slender; tarsus composed of 
a single segment, sharp-pointed at. apex, without claws, Length, 41 min.; of 
pronotiun, 6:4 mn. ; breadth, 4:7 nun, ; cerci, 1:3 mm. 


male 


maxillary palp 


wu uuu 


Fig. 9. Cylindracheta arenieaga sp. nov. A, adult male, B, eve and fenestra; C, hori- 
zontal section of eve (e, eufienlir layer; 1, dens; n, nerve); D, antenna; E, right maxillary 
pulp showing strigilater on third segment; P, ditto, further enlarged; G, left mandilde, 
external aspect, showing strigil: IH, difta, teeth af strigil enlarged; B median tibia and tarsus; 
J, apex of posterior tibia and tarsus. 


(2 


raondib': 


ọ Similar to male. Prothorax stonter (Jength-breadth index 83). Abdo- 
men with cerei somewhat stouter, eighth. sternite about twice as long as wide, 
with the posterior margin strongly convex (fig. 10 C); gonapophyses normally 
concealed. (ln fig. 10 D the apex of the abdomen is drawn from an oblique 
direction with the eighth sternite elevated, 10 show the positions of the gona- 
pophyses and gonopore.) Lengtli, 40 un. ; of pronotum, 5-9 mmn. ; breadth, 
5:0 mm, ; ceerd, 1:5 unn. 

Loe, South Australia: Fowler's Bay (R. Tare), Denial Bay (J. W. G. 
Main), Nullarbor Plain (R. T. Maurice), Wynbring, Ooldea (A. M. Lea), Lake 
Callabouna (A. Zietz), Strzelecki Creek (E. R. Waite). Ceutral Australia: 
Stuart Range (F, Wood Jones), North Australia: Tennant Creek GF. P. Field), 
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The type (a male) from the Sinart Range and the allotype (Temale) from 
"leuia. Creek. mnubered 1. 4912, are in the South Australian Muscuin. This 
species is widely spread over the arid parts of Australia, and is somewhat 
variable in size and proportions, Twenty examples have been examined; most 
of theni are constant in bavime the prothorax three-fourths as wide as long, the 
(ype female is exceptionally broad. Three examples fron Nullarbor Plain, 
Wyubring, and Ooldea have the abdominal seginenis as loug as or longer than 
wide, but T can find uo constant differences; much of the apparent variation 
may be due ta coutraction or telescoping of the segments. 


7 
gonopore 
Sg 


paraproct - 5 
no d M Ug IUE 


ta 


. MN 
D 


Fig, 10. — Culindvacheta. apex of abdomen beneath in: A, C. psammophile sp. nova type 
male; B, €. oceniraga sp. nov, type male; €, ditto, allotype female; D, ditte, female, viewed 
from oblique angle tà show rimlimentary gonnpopliyses. 


There are seven larval examples of the species in the type material, amongst 
which may be distinguished what ave probably the three instars prior to the adult 
condition. The two smallest examples are both 20 mm. in length (pronotiniu 
3-0-3-1). They are honey-eoloured. with the basal seguieuts af the abdomen 
aud the two posterior pairs of legs ereamy-white. They agree in proportions 
aud in the armature af the legs with the adults, Examples of the next instar 
vary from 31 mm. to 32 mm. in length. (pronotum 8—5 mm.) ; they are similar 
iu other respects to (hose af the preceding stage. The antepeuulitmate instar 
is represented by two individnals 38 mm. fo 39 mm. in length (pronotum 
2:0-6* afa. ). 

Examples of these three stages and of the adult. including the type male, 
were taken by Professor E. Wood Jones. They were burrowing just below the 
surface of the ground in sandhills at Stuart Range. An adult male of this 
species was also taken im a similar habita! by the late Mr. E. R. Waite during the 
South Anstralian Museum Expedition to Cooper Creek in 1916. He deseribed 
its capture as Follows: Ou September 25, when traversing the sandhills m the 
neighbourhood of Sirzelecki Creek, I noticed long tracks in the sand, each 
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terminating in a round hole; these tracks were often. pnnetured, evidenily by 
birds searching for the contained insect. 1 made wany attempts to seenre what 
| thought might be a mole-erieket, and finally sneeeeded in obtaining a single 
specimen.” This example was figured nuder the name of Cyfindrodes cumphelli 
urneister in the aecount of the expedition (!!). 

Little is known abont the life history or feeding habits of these insects. The 
stomach and intestinal contents of à male example from Wynbring consisted of 
many fragments of inseer chitin and a few vegetable cells, suggesting that the 
onuivorous habits of Gryflotulpa are found in species of this group also. 


CYLINDRACTIETA LONGAEVA 8p. Nov. 
Big eee 
9  Elongate, evlindrical, light ochreous-brown in colour, with the external 


faces of the anterior Temora and tibiae ehesinnt-brown..— Head moderately broad, 
eves small, oval, prominent, fenestrae not very eonspieuous, antennae monili- 


B larsus F 


median 
übta 


trochanter 


Pig. II. Cylivdracheta longaeva sp. nov, A, adult female; B, apex of abdomen beneath; 
C, unten; D, cereus; W, anterior leg, external aspect, showing broad elevated chitinons ridges 


A] 


ou emar; F, apex of median tibia con tsas; G, apas of posterior tibia aud eliw-lHke tarsus, 


form, short, seven-segmented, the third segment small. Prothorax broad, cylin- 
drieal Gength-breadth index 78), anterior margin evenly eoneave, antero-lateral 
spine moderate, densely hairy; mesothorax moderate. eom pressed. posteriorly to 
permit of the Tolding in of the median legs; metathorax ereathy compressed 
laterally, with upper margin short, depressed, aud lamellate. Three basal 
segments of abdomen compressed, the first with its npper-surfaee flat and 


(11) ben, A. M., Trans, Roy. Koe. S. Australia, xli, 1017, pl. xxxiii, fig. 4. 
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amygdaloid in shape, the second eonieal, the third compressed only at base; 
third to seventh segments of abdomen louger than wide, eonstrieted slightly at 
each joi; (he terminal segment bears a median truusverse sitive; beneath, 
the eighth sternite is very long, with the posterior margin strongly eonvex ; cerel 
short aud stout, twiee as long as wide; the tenth tergite bears lateral depressions 
for the reception of the cere) in repose, these do not reach apex of abdomen. 
Anterior legs with femora moderately stont, the inner apical. projection sub- 
reetauginlar, the ehitinous ridges of external face broad. (indicated in black in 
fig, 11 E); tibiae stout, with single-scymented tarsus, moderately Jong. Median 
lees with femora nearly four-fifths as wide as long; tibiae stout, with a long 
ridze on external face projected near and at apex into two rounded promimences, 
armed apically with two spines; tarsi two-seginented with stout, paired. claws. 
Posterior legs with femora twice as wide as long; tibiae stout, with a short. 
longitudinal ridge on exterior Face produced near apes into a blunt spine, pre- 
eeded by a second slight elevatiou, armed apieally with fonr spines, the exterual 
pair of which are small; tarsus composed of a single, long, sharp-pointed 
Semuent, without claws. Length, 56 mi; of pronotum, 777 mi. ; breadth, 6-0 
mm. ; cerei, 1-5 inm, 

Loc. New Guinea. Fype, a female, umque, K. 55948 iu the Australian 
Musenn collection. The discovery of longaeva, an ancient inhabitant, extends 
the range of the subfamily towards the northern ronfines of the Australasian 
region. Untortunately no Further. details coucerning its capture have been 
preserved. 

CYLINDRACHETA PSAMMOPILILA sp. HOV- 


Fig. 12. 


å Cylindrical, stout, heht eliestmit-brown in colour. Head broad, large; 
antennae moderately stont, short, mowihform, and seven-segmented; eves ovate, 
the pale-eoloured fenestrae couspienons. Prothorax stout, broad (leneth-breadth 
Index $5), anterior marsin above gently concave, the antero-lateral protuber- 
ances Or sphies stout and sharp. Mesoethorax stout, posteriorly deeply excavated 
to aecommodate the folded median legs. Metathoras compressed, the upper 
extremity short and Jamellate. The three basal seeanents of abdomen compressed, 
the first with median vidge flattened and oval, the seeond elongate, rectangular, 
the third triaugulav: the eighth tergite bears a median longitudinal groove (as 
this is abnost absent in a second male example it may be due at least in part to 
post-iuortem. deformation), traces of which oeeir on the adjoining: segments ; 
the apical segment of body short, as wide as long, with the sides couvergiug 10 
apex, the apex irnneated; the tenth tergite ventral, wider than long, with 
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elongate lateral depressions for the reception of the cerci, the apical (anal) 
margin projected and rounded ; cerei three times as long as wide, densely hairy: 
clasping hooks on tenth sternite conspicuous (fig. 12 A). Anterior legs with 
femora stout; the internal apical process rounded, the chitinons ridges on 
external fave narrow but strongly elevated; tibiae moderate, with tarsus one- 
segmented and rather long. Median legs with femora very. broad; tibiae stout, 
armed apieally with two spines, and bearing a longitudinal ridge on the external 
faee, elevated into two slight broad projections, the oue at the apical extremity 
the larger; tarsi two-segmented with stout paired claws. Posterior legs wiili 
femora relatively narrower than those of median oues; the tibiae longer and Less 
expanded, with the hind margin comparatively straight, armed apically with 
four spines, the external pair the smaller; there is no lougitudimal ridge on the 
external face; tarsus composed of one long segment tapering to a point. without 
traces of claws. Length, 43 mm.; pronotum, 84 mm.; breadth of pronotuni, 
1-1 nmn. ; cerci, 2-3 nnn, 


female 
median N 


post. 
tibia 


tibia 


E | 


arsus 


Mig. d2. Cylindrachela psammophilu sp. noy. A, adult female; B, ditte, apex of abdomen 
beneath: C, tena; D, apex of inedisn tibia sud tarsus; E, apex of posterior tibia amd tarsus. 


? Sindlar 10 male but larger, Anteinae more slender, seven-segmented. 
Pronotim slightly narrower, abdomen with dorsal groove absent ; eerei long, and 
projecting beyond apex of abdomen; the math sternite three tines as wide as 
long. Length, 48 unu.; pronotum, 10:2 mni; breadth of pronotnm, 5:5 unu. ; 


rex 
f 


cerci, 2:5 mm. 
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Loe, Western Australia: Swan River, near Perth (IL. W. Davey), the 
type, a male, and allotype female, 1l. 14912, in South Anstralian Museum; Perth, 
one paratype male, K. 33721, in Australian Musenm; Geraldton (B. Ashby, 
October, 1927). 

The female example is very Heht in colour, and had probably only just 
passed through the final eedysis when captured. The male in the Australiau 
Musenm collection is somewhat more elongate than the type. [t€ is the example 
figured hy Tiyara (5) under the name of Cylindrachela koci. 

This species Ives ii sandy conntry near water; if burrows Just. beneath the 
surface m seareh of food, just as do the species of Gryllotalpa. Mr, A, M, Lea 
Informs me that on one occasion, when digging up a peach tree in sandy country 
near Perth, he met with burrows and several individuals of this species in the 
sand. 

Mr. E. Ashby recently pieked np a siugle example, lying dead on the surface 
of a sandhill near Geraldton, The anal extremity had been nmntilated and the 
thorax pierced, possibly by a bird. It is smaller than examples from the type 
locality, the ridge on the posterior tibia is slightly more developed, and the 
prothorax is less broad (index 77). 


CYLINDRACHETA KOCH) Saussure, 


Cyfindrades kochii Saussure, Melanges Orth, i 1877, p. 205, pl id, fig. 5; 

Saussure and Zehntuer, Rev, Suisse Zool, ii, 1894, p. 428. 

Cylindrachela kochii Kirby, Syn, Cat. Orth., ii, 1906, p. 7. 

"Rufescens, nitida; pronoto pedibisque fimbriatis: oenlis minutis, maculis 
2 flavis ocellaribus; antennis brevissimis; femoribus 2/s 34s apice inermilts. 
tibiis anticis angustiaribus, margine postico arcuato, infegro; tarso antico uni- 
artieulato, veliquis. biartienlatis; femoribus. postieis pudo longioribus quam 
intermediis; abdominis segmentis lo, 20 superne lamelari-eompresso, tertio 
eampresso, superne trigonali.'' 

"Longueur du pronatuim 9:5 nimi; largeur du pronotinn. 6-4 nim." 

"Habile: La Nonvelle-Hollande. (Musée de Genève). 

Professor Dr. A. Reichensperger has kindly examined Saussure’s type 
material, and has supplied the following nate: ‘th am sending you some details 
abont that ruined specimen in the Geneva Museimu which is labelled Cylindrades 
kochii Saussure. 1 must be the type; it isa piiy Saussure never marked thoi! Of 
the antennae there is ouly one left, and this is sticky and dusty, surely. repaired ; 
ias impossible to tell how many articles there may have been: actually there are 
about six or seven, never eleven. On the hind legs there are no tarsi, ley may be 


(12) "Tillsird, R J., Inseeta of Australia aul New Zealand, 1926, pl. 7, fig. 13. 
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broken off; the single ‘mobile spine! is not there. Ou the middle legs there in : 
two-jointed tarsus bnt no paired elaws (if uot broken away). There are uo palpi 
left ou the type. The C. kochii is further labelled * Nord de la Nile. Hollande.’ 
There is auother broken example in the collection, labelled 5€. camphellt ? Gray, 
Swan River, It looks just Hke the other ruin, but has two stout claws on the 
middle tarsus.” 

The type of C. kochi was unique, Saussure stated (m. the explanation 10 
his fignre) that the posterior tarsi were missing, but im the text makes several 
statements, regarding them aud other appendages, some of which are seemingly 
contradictory. in defining his group Cylindrodites for instance, he says: 
e Pattes des deux autres paires tres eourtes, . . . . fers farses biurliculés? 


a fp 


(the italies are mine), In the geueric deseription he says: arses des 2° ef 5° 
pairs eonrtes, composés de 1 ow 2 articles, et terminés par nne eriffe unique." 
Under fhe sperifie heading he says, however, “tarso antico nuiartieulato. 
reliquiis biarliculatis : and again: **"Tibias des denx paires à pen pres egnux. 
Tarses composés de 2 articles," 

As indieated in the second. of the above quotations, Saussure says that the 
median tarsi have only a single terminal claw. The antennae are said by bim 
to he eleven-seemeuted, **eomposées de onze articles," although his figure shows 
ouly about seven, An apparent tenth abdominal tergite is indicated in dotted 
outliue in liis figure. 

Que is inclined to doubt the éeorreetness of some of the above statements, but 
since Giglio-Tos has recently said that in bis Patagonian species also the median 
tarsi have only a single claw, Saussure’s observations on this point, for tustance, 
may be correct. As all three species before me have seven-segmented antennae, 
(wo-segimeuted median tarsi with paired terminal claws, one-segmented posterior 
tarsi without claws, and viewed from above only nine apparent abdominal 
sements, Saussure’s statements are open ta eviticism., Even if C. &ochi is proved 
10 have had similar appendages to those of the examples before me, the deserip- 
tion and figure agree so little with them that we may at present safely venture fo 
regard it as a little known and improperly. deseribed species whose habitat is 
“Nord de la Nile. dIollande. ” 

The second. (Swan River) example mentioned by Dr. Reiehensperger is 
evidently the oue deseribed and figured some years later by Saussure aud 
Zehutuer. (1), who in a footnote suggest. that it may be C. eampbelti, The 
presence ou both the median and posterior tibiae of a smooth ridge or lobe (as 
stated by them) indieates thai it is probably an example of C. arenivaga: an 


(12) Saussure and Zelntner, Le. p. 420, pl, xvi, figs, 17-19, 


TINDALE—AUSTRALASIAN MOLE-CRICKETS 33 


examination of the specimen would, however, be necessary for certain identifi- 
cation. The pronotum of the type of C. kechi is comparatively long and slender 
(length-breadth index 67). and in this character comes nearest to examples of 
C. arenivaga. 
ÜCYLINDRORYCTER gen. nov. 
Cylindracheta Giglio-l'os, Aun. Mus, Civ. Stor. Nat. Genova, xlvi, 1914, p, $3 
| part |. 

Autenuae shorter than length of head, moniliform, composed of seven 
segments in the male and eight segments in the female, Eyes elliptical, minute, 
depressed. Ocelli absent. Pronotum eylindrieal. Mesothorax separated Iron 
prothorax by a gracile collar (much constricted), which permits of extreme 
mobility between the two segments. Anterior tarsi composed of two segments, 
Median tarsi two-se@mented with a single claw. Posterior tarsi one-segmenuted 
with very small paired claws or apical projections. 

Genotype: C. spegazzinii Giglio-Tos. 


CYLINDRORYCTES SPEGAZZINIT Giglio-Tos. 
Fig. 13. 


Cylindracheta spegazzinii Giglio-Tos, Anu. Mus. Civ. Stor. Nat. Genova, xlvi, 
1914, pp. 81-101, pl. i, figs. 1-11. 


Mig. 13. Cyliudroryetes spegazzinii Giglio-Tos. A, daetyls of anterior tibia, and tarsus; 
R, apex of median tibia and tarsus; C, apex of posterior tibia and tarsus. (Retraced from 
peneil sketehes by M. L. Chopard.) 


This remarkable cricket was discovered by Professor C. Spegazzini on the 
sandy shores of Lake Nahuel Unapi, in Patagonia, at an altitude of 2,530 fect 
(71° west long. x 41° south lat.). In addition to the type pair two further 
examples have been taken, on the Rio Neqnen, and are in the collection of 
M. L, Chopard. 
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The generic diagnosis has been drawn np Erow the detailed deseription by 
Giglio-l'os, which oceupies twenty-one pages. The example regarded as a male 
by hint is undoubtedly a female, and vice versa. The termiual sezinents of the 
abdomen, as figured by him. appear very different trom all the Australian species, 
but the eopilatory. hooks on the paraproets of the tenth sternite have their 
parallels in the males of species of Cylindracheta, The ninth stemite of. the 
female is twiee as long as wide in the Patawonian species, whereas in the 
Anstralian forms it is usually wider than long. 

] am indebted to M. Chopard for the uceonpanying fignves showin details 
of the tarsi. He has also kindly supplied the following comments: “The anterior 
tarsus is very neatly two-jointed ; the median tarsus bears only one elaw, and the 
same tibia no posterior spite, seh as is shown im yonr sketeli lot Cyfindracheta 
arenivaga, vide fig. 8 Bl: the posterior tarsus bears two very small claws at the 
3p 

Subfamily Tridactylinae. 


Only one genus is known to oeenr in the Austealasian region; comments are 

therefore made inder the generic heading.. 
TiipAcTrvLUs Olivier. 

Tridactylus Olivier, Enevelopedia Méth., Ins. iv, 1789, p. 26; Serville, Ins. Orth. 
1889, p. 311; Saussure, Mém. Soc. Genève, xxv, 1877, p. 44; Saussure and 
Zehutner, Rev. Sutsse Zool, ii, 1895, p, 411; iv, 1896, p. 407; Kirby, Syn. 
Cat. Orth, ii, 1906, p. 3 (full synonymy), 

Nya Latreille, Gen, Crust. Ins; iv, 1809, p. 383. 

Heteropus Palisot de Beauv., Ins. Afr, Amér., 1805, p. 231. 

Type: Tridactylus digitatus Coq., W. Afriea. 

Some forty species of the genus have beeu deseribed from subtropieal aid 
tropical America, Africa, Europe, and Asia, Some of them are separated by 
colour alone, and obviously inacenrate statements appear fo have been made 
regardiug the structure and armature of others. Even in the European T. varir- 
gatus one cannot learn from the varions figures and deseriptions the correct 
numbers of lamellae on the posterior tibiae (a2etnally there are four external 
and three infernal marginal ones). Some of the earlier deseribed Asiatie species 
are probably composite, or the names are applied indiscriminately to several 
closely allied forms. 

Several characters quite useful for specifie separation have heen apparently 
unobserved, and the value of others discounted. On the lower internal 
margin of the anterior femora in all of the species examined by me there is 
present a set of semi-transparent speelalized spines arranged to form a comb. 
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Often, as in 7. variegatus, the spines are simple, flattened and &ronped in pairs, 
but in at least one species (T. inflata Draou., Sumatra) they are very broad, 
flattened, and partly bisected to farm series of two-pronged forks. Contrary to 
what bas heen stated by some other anthors, the presence or absence of wings 
appears to be quite a constant character, in many species, and one useful, within 
limits, for specifie separation. 

The proportions of the appendages are nportant, They were monnted in 
Canada balsam, and measured with an eye-pleee micrometer, The lengths of the 
whole inseets are measured from the anterior extremity of the head ta the apex 
of the ahdomen, exclusive of the appendages. 

The species of this genns live in the banks af streavis and lagoons, where 
they hollow out tunnels at the water's edge. They travel with great agility over 
the surface of fhe water, and are even capable of diving beneath the surface. Kor 
swimming purposes seven heoad, (lat, articulated, paddle-hke flanges or lamellae 
are developed on the posterior tibiae. 

Auditory and stridulating organs have not been previously noted in 
members of this subfamily. The Asiatie and Australian species of the genus 
T ridactiius may, however, be divided into two groups, based on the presence or 
apparent absence of these organs, a preliminary aecannt of which is given 
herewith. 

The species of the T. variegatus gronp (variegatus, japonicus, mutus, ete.) 
ave dumb, buf others, such as 7. inflata and its allies; and two new Australian 
species described in this paper. possess (on the apieal part of the elytra) a strigil 
similar i appearance to that developed in Gryllotalpa. A specialized organ 
(probably auditory in fonetion) is developed on the dorsal surface of the 
apparent first segment of the abdomen. Tt consists of a broad, snb-rectangular 
membrane, stretched between anterior and posterior transverse chitinous ridges. 
In T. musreus it is three-fourths as long as the prothorax. he seantiness of 
my motertal has up to the present preeluded a detailed examination of the 
strneture. 

KEY vo AUSTRALIAN SPECIES or TRIDACTYLUS. 
A. Meislarmis much shorter than superior apical spurs oF 
posterior tibiae i »* ^ m -MUTUS 
B. Metatarsus as lone as or longer than superior apical spurs, 
i. Posterior tibiae with one external and two internal 
(ie. 1 + 2) mareinal serrations .. * ..  fantillus 
b Posterior tibiae with three external aud four internal 
(3 —- 4) marginal serrations í var : 
e. Posterior tibiae “with iwa small obtnse teeth? 
(Mjébere) p 1 io 5. ..— duslralieus 


MUSTCUS 
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With the inerease of onr knowledge of these minnte eriekets the miuibers 
of servations on the posterior tibiae may be found to be variable. In TZ. mutis 
the males appear ta lave 4 + d servations, whereas the females possess 4. -l 5. 


TRIDACTYLUS MUTUS Sp. nov. 
Pig. 14. 

d Head, prothorax, and posterior femora dark green. lead with antennae 
short, stout, and monilikorm, cupreous-ereen, clathed with fime pnbescence, first 
segment stoni. second moderate, third longer than second and «uy of the follow- 
ing exeept the apical (tenth) one, which latter is samewhat swollen und elongate- 
ovate; labrum transverse, anterior margin well rounded, elypens narrowly 
iransverse; oeelli; three, sinall but eonspieuous; eves large. projecting, sub- 
anenlate, upper margin bordered liv a pale whitish fascia; vertex sinooth with 
a few scattered punetnres. Prothorax transverse, one-sixth wider than long, 
smooth, sparsely punctnred, dark green with enpreous reflections, exeept l'or a 
whitish triangular area at postero-lateral angle, Abdomen dark brownish-green 
beneath brown, posterior margin of each sternite whitish, giving abdomen à 
transverse handed appearance, anal appendages brawn, apieal sternite (inmthi) 
as long as or longer than wide, the hindanargui well rounded. Elytra twiee as 
long as wide, extending ouly to middle of length of abdomen, obliquely rounded 
at apex, apaque dark brown, the whale snrfaee covered with minute fish-seale 
like nupressions. Wings obsolete, when im repose scarcely protruding beyond 
elytra. Anterior legs with femora armed on inferior. imternal margin wih a 
fine comb of about fitteen specialized spines: tibiae armed with four dactyls and 
a row of stout hairs, long on the anterior margin and short on the posterior 
tarsi two-semnented, the first. incompletely divided by an inferior groove, 
Median legs with filiae moderately stont, tarsi two-se@mented, first. segment 
deeply constricted aud furnished with semi-transparent pads beneath, Posterior 
lees with Temora extending beyond apex of abdomen; tibiae strongly curved, 
with eight serrate projections on upper margins, four external and fonr interna), 
armed also with seven subapieal lamellae, Tour external and three interual, the 
latter ones larger and broader than the others ; two superior subapical spines and 
two inferior apical ones are also present. the former pair one-third the length 
of the latter; metatarsus. composed of a single obsolete sub-spherieal segment 
one-third the length ot the subapical spines, Leugth, 4-0 imm. ; of pronotinn, 
T-Tamn.; breadth of pronotmm, 1:2 min; length of elytra, 1:2 inni ; of posterior 
f'ainova, 2-8 nim, 

9 Similar to male. bit larger. Eighth sternite of abdomen notehed on 
posterior margin; ninth sternite with median longitudinal impressions. Pusterior 
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tibiae armed with four external and five internal marginal serrations. Leugth, 
Tome; of pronotum, 1:5 inim. ; breadth of pronotinu, 71-7 mmi; length of 
elytra, 1-5 mmi; of posterior femora, 3:2 mm. 

Loc. Queensland; Cairns district Ce. P. Dodd); Brisbane (Il. Hacker), 
New South Wales: Sydney (À. M. Lea); Woodford (A.-J. Niebolson) : Wallacia 
(H. M. Hale and N. D. Tindale. March, 1927) ; Condobolin; Howlong (W. W. 
Froggatt). South Australia: Murray River (FP. R. Zietz): Higlibury, uear 
Adelaide (N, DB. Tindale, December, 1923, type locality). Type Quale). and 


allotype (female), 1. 14936, in South Australian Misemn. 


Wig, W. Teiduetglis mutus Sp. uov. A, dull female; D, head: C, apex of abdomen 
aliove; D, dilin, below; B, left anterior tihia and tarsus, iuferual view; V, apes af median and 
first tarsal segment, intemal view: G, left posterior tibia iind farsus, viewed from above. 


The type examples were taken af dusk by sweeping vegetation at the edges 
of à swamp lagoon. Others were taken at Wallaeia by throwing water against 
the saudy bank of the viver; when washed out the ereatires moved aetively over 
the surtace of the water nud attempted to eseape by digging into the bank wt 
the water’s edge, A single example was found adhering to the sticky seeds of 
Pisonia brunouiaua, collected near Kuranda by Me. P. P. Dodd. little or 
nothing is known about the life history. 

"ome examples fron Coudobolin. are more variegated in eolonr, and ave 
shghily larger than the typical form. There are two curved whitish marks on 
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the posterior margin of the pronotim. (near the middle line), and the posterior 
femora bear two short longitudinal marks and an irregular subapical whitish 
bloteh. The abdomen beneath may be very light brown, with the whitish baud 
on the posterior margins of the segments very broad. Structurally there appears 
to be little difference from the normal form. 

Chopard (1!) has identified examples from the Cairns district, probably of 
this species, as T. japonicus, trom which species it is quite distinet. 

Froggatt (1) has figured an example of 7. mulus without detailed deserip- 
tion, under the name of “Nemobius sp." Wour internal marginal lamellae are 
shown on the posterior tibiae instead of three, otherwise the figure agrees with 
the specimens deseribed above. 

The median tibiae in this and the two following species contain a large oil 
vland, the produet froin whieh appears to be seercted on to the surface of the 
derim by numerous small pores, and serves, no doubt, to render the insects water- 
proof. (Hip. 15 E.) 

TRIDACTYLUS TANTILLUS Sp. nov. 
Fig. 15. 

4 Mead, pronotum. and elytra brown, darker literally. Antennae pale 
brown with apex of each segment darker, pubescent, first semnent moderately 
lavge, secoud to fourth deereasing in size, fourth only one-half length of eighth, 
fifth to seventh subequal, tenth the lougest, eylindre-conieal with blunt poini; 
ocelli conspi¢uous; eyes large, hemispherical, coarsely faceted ; vertex sparsely 
clothed with whitish pibescenve. Pronotum nearly one-third wider than long, 
somewhat inflated. posterolateral angle well rounded, lateral margin distinctly 
coneave, wholly brown, very sparsely clothed with fiue white hairs. Abdomen 
brown, beneath, especially at apex, paler; apical sternite strongly transverse, 
posterior margin well rounded, clothed with dense white pubescence; anal 
processes densely hairy; second seginent of ecrei slender, more than half tengih 
of first. Elytra (fig. 15 A) moderate, two and one-half times as long as wide, 
apex angnlate, anterior margin strongly eonvex at base, three veins prominent, 
the subcostal one bears on its distal fourth a stridilating file eomposed. of 
nimerous transverse teeth (fig. 15 Bò. Wings present, long, when folded 
reaching to apex of cerei, Anterior legs with femora armed with a comb of 
fifteen semi-transparent, broad, tlatfencd teeth; ithiae moderately clothed with 
coarse hairs and armed with four dactyls, Median legs with tibiae stont. tarsi 


* 


(14) Chopard, L, Arkiv für Zool, 18A, No. 6, 1925. p. 6. 
(1*) Froggatt, W. W., Australian insects, Sydney, 1007, pl. vii. fig, 4. 


TINDALE—AUSTRALASIAN MOLE-CRICKETS 39 


slender, first segment more than hall length of second; second segment appar- 
ently capable of being bent into position of repose (fig. 15 E). Posterior legs 
with femora stout, not reaching extremity of abdomen; tibiae weakly eurved, 
bearing on upper margins ouly three serrations (one external and two internal) ; 
arined with seven slender lamellae (four external marginal and three internal) ; 
Subapical paired spines distinetly hooked at apex, nearly one-half length of 
apical spines; metatarsus elongate; conical, as long as subapical spies, anterior 
margin regularly serrated, posterior margin with a row of fine hairs. Length, 
3-6 mu.; of pronotum, 0-7 mu; breadth of pronotuim, 1:0 min.; length of 


posterior femora, 2:5 mm. ; of elytra, 1-5 nun. 


strigil 


N.B.T. 


G 


Fig. 15. Triductylus (untillus sp. noy. A, clytron, viewed from beneath to show stridu- 
latory teeth; B, ditto, part, greatly enlarged; C, antenna; D, right anterior leg, iuternal 
aspeet; E, median tibia and tarsus, showing tarsus in position of repose; P, ditto, another 
position; G, apex of posterior tibia and tarsus, external aspect. i 


Loc. Northern Territory: Daly River (JI. Wesselman). Type, unique, 
1. 14937, in South Australian Museum, 

This speeies is smaller than Z. pulex, the smallest species of the genus pre- 
viously known, and differs from it in the presence of an elongate metatarsus. 
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TRIDACTYLUS MUSICUS Sp. nov. 
Fig. 16. 


ð Head, prothorax, and abdomen dark brown. Head with antennae pale 
brown, stout, finely pubescent; basal segment stout, second and third nearly as 
long as first, fourth the shortest, fifth and sixth as long as seeond, seventh and 
eighth subequal, together equal to three times leugth of Fourth, apieal segment 
(tenth) the longest ; eves moderate, ocelli rather large and conspicuous; vertex 


BITTY 


ee qmm 


1 


Fig. 16. Tridacfylus uiusicus sp. nov. A, wing, the amal peret indicated approximately: 
D, elytron, showing strigil, basal third of anterior margin broken away; C, part of strigil, 
grently enlarged: D, antenna; E, right anteriur femur, tibia and tarsus, showing feuroral 
camb; 8, femoral comh, greatly enlarged; G, apex of right posterior tibia and tarsus, external 
aspect. 


smooth, with a few scattered hairs. Prothorax brown, with a slight metallic 
lustre; oue-fourth wider than loug, lateral margin concave. postero-lateral angle 
well rounded, the whole snrtace finely marked with tiny impressions, like fish- 
scales, and clothed with seattered whitish pubescence. Abdomen beneath pale 
brown; the apparent apical sternite transverse, posterior margin indistinetly 
augulate, sparsely clothed with whitish hairs; cerei with second segment slender, 
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nearly as long as first. A large sub-rectanynlar tympanum present dorsally on 
apparent first abdominal tergite. Elytra three times as long as wide, dark brown, 
with apex, part of costa, and a subinarginal spot paler; apical three-sevenths ot 
subcostal vein armed ou inferior surface with a stridulatory file composed of 
many narrowly transverse teeth. Wings (fig. 16 A) present, moderate, in repose 
extending to apex of first segment of cerei, light brown, with the upper (not 
costal) margin fringed with hairs and marked with regular alternate paler. bars, 
the fan transparent. Anterior legs Light brown; base of coxa dark brown; 
femora armed with an irregular comb of twelve semi-transparent flattened teeth; 
tibiae rather densely clothed with coarse hairs, armed with Four dactyls, the 
posterior one weak; apical half of anterior margin Hned with stout hairs; tarsi 
with basal segment not constricted. Median legs with tibiae stout, dark brown, 
with postero-lateral margin irregularly whitish, tarsi two-segimented, second 
segment (as in T. Junlühis) capable of being bent into position. of repose, 
Posterior legs with femora brown; tibiae pale brown, with upper utareius armed 
with seven serrations (tree external and four internal), with seven. lamellae 
(four external and three internal) aud with two pairs of distal spines; the sub- 
apical ones moderate, the inner marginal one distinetly the longer, one-half as 
long as inner apical one, apical spines long, armed near apex with three or four 
regular stout hairs; metatarsus greatly elongated, one-fourth longer than inner 
marginal suhapieal spine, the anterior margin strongly serrated, the posterior 
margin lined with closely set hairs. Length, +--+ mm. ; of pronotum, 0:8 n. ; 
breadth of pronotum. 1-0 mm.; length of elytra. 1:7 mim, ; af posterior. femora, 
399mm. 

Loe. Queensland: Normanton, Gull of Carpentaria distri (R. Kemp). 
Type, unique, J. 14988, in South Australian. Museum. 

Allied to T. Zendilhus, trom which it differs in the more ninerots serrations 
of posterior tibiae and in the eularged iuetatarsus. The tympamnn at the base 
of the abdomen is not quite ax large as in T. fantillus, and the strigil on the 
elytra is longer bnt composed of weaker teeth. 

TRIDACTYLUS ANSTRALICUS Mjüherg. 
Tridactylus australieus Mjöberg, Ent, Tidskr, 1915, p. 51; Chopard, Ark. T. 

Zool. IBA, No. 6, 1135, p. O. 

The deseription of this species is sbort, The antemiae are siid to have the 
first seven seenents of the same length, the eighth a little longer. the ninth still 
longer, and the terminal segment the longest. The posterior legs ave said 16 


have only (wo obtuse teeth or serrations anteriorly from the lamellae, and tlie 
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metatarsi are longer than the ‘‘upper spurs." The length is 5 mm., and the 
wings are fully developed. 

Loc. North-west Australia: Kimberley (types). Queensland: tape York 
(aceording to Chopard). 

The deseription does not agree with any one of the three Australian species 
before me. In particular the proportions of the antennae are different and the 
numbers of serrations on the posterior tibiae are less. In T. fantillus the meta- 
tarsus is just as long as the superior apical spurs, and in T. musicus there are 
three external and three internal serrations instead of two, as in T. australicus. 


